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Abstract
Background: Obesity and non-communicable diseases are significant public health issues globally and particularly
in the Pacific. Poor diet is a major contributor to this issue and policy change is a powerful lever to improve food
security and diet quality. This study aims to apply systems thinking to identify the causes and consequences of
poor evidence use in food-related policymaking in selected government ministries in Fiji and to illicit strategies to
strengthen the use of evidence in policymaking.
Methods: The Ministry of Health and Medical Services and the Ministry of Agriculture in Fiji were invited through
their respective Permanent Secretaries to participate in the study. Three 180-minute group model building (GMB)
workshops were conducted separately in each ministry over three consecutive days with selected policymakers
who were instrumental in developing food-related policies designed to prevent non-communicable diseases. The
GMB workshops mapped the process of food-related policymaking and the contribution of scientific and local
evidence to the process, and identified actions to enhance the use of evidence in policymaking.
Results: An average of 10 policymakers participated from each ministry. The causal loop diagrams produced by
each ministry illustrated the causes and consequences of insufficient evidence use in developing food policies or
precursors of the specific actions. These included (1) consultation, (2) engagement with stakeholders, (3) access and
use of evidence, and (4) delays in policy processes. Participants agreed to potential leverage points on the themes
above, addressing pertinent policymaker challenges in precursor control, including political influence, understanding of
trade policies, competing government priorities and level of awareness on the problem. Specific actions for
strengthening evidence use included training in policy development and research skills, and strengthening of
coordination between ministries.
Conclusions: The GMB workshops improved participants’ understanding of how different parts of the policy
system interact. The causal loop diagrams and subsequent action plans enabled the identification of systems-level
interventions in both ministries to improve evidence-informed policy development. A guide for integrating
multi-sectoral consultation and stakeholder engagement in developing cross-cutting policies is currently being
developed.
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Background
Pacific Islands have a high burden of non-communicable
diseases (NCDs), with some of the highest rates of obes-
ity and diabetes in the world [1–3]. Among them, Fiji is
struggling to meet the demands on its national health
system and the economic costs of these diseases [4]. The
country is starting to look upstream at disease determi-
nants [5, 6], with a view to creating public health policy
with the power to influence both individual- and
population-level behavioural change [7, 8].
Poor diet is a key determinant of NCDs, and a serious
global public health problem [8, 9]. Diets high in fat (satu-
rated fats and trans-fatty acids), free sugars and salt, and
low in fruit and vegetable consumption in particular are
risk factors for NCDs [10, 11]. The factors involved in
dietary choices include income, food prices, individual
preferences and beliefs, cultural traditions, and social and
economic factors, all of which shape dietary patterns
[2, 12, 13]. Structural changes in the food system (shift
from locally grown, traditional foods to highly processed
imported food) have created an environment where NCD-
promoting foods are cheap, abundant and highly palatable.
Efforts to reverse these structural changes and improve
the healthiness of food environments will need multi-
level, multi-actor engagement [7, 14].
Policy is a particularly powerful tool for reshaping food
systems since it can influence price, availability and pro-
motion of both healthy and unhealthy foods along the
supply chain. With healthier foods available, consumers
have more opportunity to make healthier choices [15].
The food systems and food supply chain comprise mul-
tiple components, including the growing, harvesting,
processing, packaging, transporting, marketing, consum-
ing and disposal of food. Sectors that have the potential
to influence the food environment include agriculture,
health, trade, manufacturing and marketing, and govern-
ment [16]; the latter plays a major role in transforming
the food supply chain [14, 17, 18].
Food-related policymaking processes vary widely be-
tween sectors. We define effective food policies as those
that successfully influence any of the key determinants of
obesity and poor diet [15]. In order to understand drivers
of or obstacles to food-related policymaking, it is essential
to understand the underlying systems that generate the
dynamic behaviour of a problem over time and to identify
issues that are likely to facilitate or hinder the process of
policymaking [19–23].
The WHO’s Alliance for Health Policy and Systems
has promoted systems thinking as a strategic approach
to strengthening health systems in order to achieve glo-
bal and national health goals [24]. Systems thinking has
been used in other disciplines, such as engineering [25],
and more recently to improve public health [25–27] and
policy systems [26, 28–30]. It provides an approach to
problem solving that views problems as part of a wider
dynamic system [24, 26, 31, 32].
Drawing on systems thinking, this study aims to iden-
tify the causes and consequences of poor evidence use in
food-related policymaking in the health and agriculture
ministries in Fiji and to illicit strategies to strengthen the
use of evidence informed by the following research ques-
tion: Where could evidence levers be applied within the
food-related policymaking processes in Fiji?
Methods
Recruitment
A purposive and convenience sampling approach was used
to select and recruit policymakers from the Ministry of
Health and Medical Services (MoHMS) and the Ministry
of Agriculture (MOA). We aimed to recruit senior policy-
makers who were involved with food-related policymaking,
and had the power to influence change in the government
system. Both the ministries were chosen because they are
key stakeholders in food systems and NCD prevention and
policy, and had been previously involved in the Pacific
Obesity Prevention In Communities project 2004–2009
[33], and the Translational Research on Obesity Prevention
In Communities project 2010–2012 [21, 34].
Research design
This study used group model building (GMB) and a sys-
tem dynamics approach [28, 35] to gain insights into the
connections between variables influencing the use of evi-
dence in food-related policymaking in the two selected
government ministries in Fiji. GMB is a participatory
method involving a group of key informants (people
with content and knowledge specific to the problem
under consideration) in a modelling process that can
lead to systems insights and recommendations [35]. It
can help in identifying causal relationships, feedback
loops, delays and other hindrances to the process of
food-related policymaking. One product of the process is
a causal loop diagram (CLD), which provides a grounded
logic model of the complex drivers of a problem [36, 37]
and which can be used to design further strategies to im-
prove policymaking in government organisations. The
study used selected food-related policies as case studies to
facilitate discussions in the GMB approach, where partici-
pants retrospectively reviewed the process employed in
the development of these policies and explored their un-
derstandings of the system.
Data collection
We conducted GMB in line with a system dynamics ap-
proach [28, 35, 36] to gain insights into the connections
between variables influencing evidence use in food-
related policymaking in the two selected ministries. Data
were collected over three 180-minute GMB workshops
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over 3 days at a venue away from participants’ usual
workplace to help them fully engage in the discussion.
The GMB team comprised seven members, namely a
team leader/lead facilitator (GW), a co-facilitator (CL), a
modeller (JC), three note-takers and a collaborator from
Deakin University (Australia) [38]. All team members re-
ceived practical training in data collection for each step
in the process based on a handbook of scripts (Scripta-
pedia) for developing structured GMB sessions [35, 38].
The data collection processes comprised four sessions
spread across the three workshops.
Session 1: framing a dynamic problem
First, the participants were given an overview of NCDs
and the policymaking process to draw on their under-
standing of the dynamic nature of the underlying drivers.
Because of participants’ previous experience in develop-
ing policies and consulting and/or engaging with other
stakeholders who may be affected by the policy, they
were considered to be skilled and interested in address-
ing dynamic problems in the policy systems. Participants
identified causes and consequences of poor evidence use
in food-related policymaking within their ministry from
the inception of the policy problem through to policy
implementation [35, 36]. For each cause and conse-
quence (variable), a graph was developed (change over
time graph), comprising time on the horizontal (x-axis)
and the variable on the vertical (y-axis) to illustrate how
that variable had changed over time and what may
happen to it in the future. Participants then shared stories
of how the variables influenced evidence use. Two exam-
ples of potentially powerful policies in Fiji suggested by
participants as case studies using systems approach were
‘Marketing of foods and non-alcoholic beverages to
children regulation’ and ‘Integrated Water Resource Man-
agement Policy associated with Land Use Policy’. No other
policies were suggested by the participants apart from the
two case studies mentioned above. Furthermore, partici-
pants unanimously agreed that many of the obstacles in-
volved in the selected case studies entailed other sectors;
therefore, the case studies allowed participants to retro-
spectively review the process employed in the develop-
ment of selected policies and explore their understandings
of the system.
Session 2: connection circles
All variables that participants considered important,
feasible and measureable were arranged around a circle
on a white board. Participants then identified connec-
tions between two or more variables, and specified the
direction of causation and the nature of relationships
(positive or negative) between them [35, 36]. A positive
indicated that variables changed in the same direction
while a negative indicated that the relationship was
inverse. Researchers validated these connections with
participants by discussing each variable name and descrip-
tion and the direction of linkages with them to ensure the
right meaning had been captured. Participants were en-
couraged to add or refine variables so that the problem
was fully mapped out.
Session 3: CLDs
The process of listing and reviewing variables in the
connecting circles was also performed simultaneously
using Vensim software [39] to create a CLD, whereby
participants could visualise connections between vari-
ables and identify feedback loops. The CLDs aided the
understanding of interrelationships within the system
and the cause-effect linkages for the problem.
Session 4: action plan
After they had time to think about and review the dia-
grams, participants were invited to a final session where
they identified as many action ideas as they could that
would improve the use of evidence in food-related
policymaking. Note-takers captured discussions and par-
ticipants placed feedback directly on the CLDs using
sticky labels. The action ideas shared by participants in
the third and final workshop were collated into four
themes; from these, strategies were developed using the
World Café approach [38]. Participants self-selected one
of four ‘cafes’ and used a systems grid based on the
WHO Building Blocks [24] to identify how to embed the
action ideas into the policymaking systems of each Min-
istry [40]. The completed actions and strategies were
presented back to the team, where additional ideas were
added until agreement was reached on a set of feasible
actions likely to make a difference.
Data management and analysis
Data were analysed after each session. Data collected
included change-over-time graphs, connection circles,
CLDs, prioritised action ideas, an action plan and the notes
on the discussions. The team leader audited all notes for
accuracy and to ensure confidentiality.
Results
Participants
Eighteen participants from the MoHMS (n = 9) and the
MOA (n = 9) participated in separate GMB workshops
in August 2015. The majority of participants (72%) were
senior managers (such as National Advisors, Directors
and Principal level officers) who were directly involved
in policymaking, whilst 28% were middle managers (per-
sons directly responsible to the senior managers) with
potential to share evidence that influences the policy-
making process. The majority (72%) were male. The se-
lection of senior staff ensured a strong understanding of
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and expertise in policymaking processes, plus awareness
of the workings of their organisation. The participants
also used relevant and familiar case studies to help
understanding of the GMB process.
CLDs
The four themes of related variables, connections and
feedback loops observed on the CLDs were labelled as
(1) consultation; (2) engagement with stakeholders; (3)
access and use of evidence; and (4) delays. These dynam-
ics are captured on both maps in Fig. 1.
Consultation
Consultation on new policy involves informing and
receiving counsel from those with an interest in the pol-
icy. It represents the first step in policy development
and the aim of consultation is to build trust and start a
conversation so that policies reflect individuals’ needs
and are relevant to their circumstances.
We identified one balancing feedback loop (B1 or ‘frus-
tration’ loop) and two reinforcing loops (R1 ‘appreciative’
and R2 ‘trust’) [35]. B1 for the MOA demonstrated that
increasing political influence from government was bal-
anced by decreasing participation of the private sector. It
was named the ‘frustration loop’ because it frustrated
MOA policymakers’ efforts to engage with the private sec-
tor. The R1 showed that MoHMS staff appreciated some
of the training they had on trade policies, which increased
their understanding and reinforced their competence and
confidence when consulting with trade representatives on
the influence of food-related policy on health. R2 demon-
strated that trust reinforced cooperation and engagement,
and vice versa, such that poor cooperation from the
Ministry of Trade on the policy designed to protect the
population from the marketing of infant formulas as
breast milk substitutes reduced the trust of MoHMS in
that Ministry.
Engagement with stakeholders
This refers to the willingness of those who have a particu-
lar interest in the policy to work together following
consultation. Figure 1 also shows a reinforcing (R3 ‘motiv-
ation’) loop and a balancing (B2 ‘concern’) loop. R3
demonstrates that increased MoHMS engagement with
stakeholders increased the demand for and use of evi-
dence, which in turn increased the realisation of the prob-
lem, and therefore the motivation to implement the
policy. B2 shows that decreased collaboration within and
between government sectors, and with farmers, negatively
affected political support and MOA’s operationalisation of
the policy within a strict timeline. The absence of ad-
equate collaboration within the organisation has balanced
this concern by positively increasing staff turnover in the
context of demand for compliance on staff time. Other
interactions that contributed to this pathway included staff
competency and the priority of including policy in
ministry-level business planning. However, there was a
growing concern reflected in the balancing loop (B2)
(Fig. 1), where decreasing collaboration across govern-
ment ministries decreased the power of political influence
over policy issues, which in turn increased staff turnover,
meaning that they either left the ministry or different staff
were assigned to the role.
Access and use of evidence
This sector of the maps captures factors such as gaps in
research that influence access to and use of evidence
(Fig. 1). When MoHMS supported the use of evidence in
policymaking, this tended to increase the understanding
and realisation of the existence of a problem requiring
policy intervention (R4 ‘support’ loop). This in turn raised
the priority of the proposed policy in the Ministry’s busi-
ness plan, thereby increasing demand for collaboration be-
tween government ministries looping back to an increased
demand for evidence.
Delays
This theme captures delays in the policy process due to
bureaucracy (e.g. demand for compliance of staff time,
overwork), politics (e.g. political influence and power)
and vested interests (e.g. private sector involvement).
This was captured in the concern balancing loop 2 (B2)
in Fig. 1, which increased staff turnover in the MOA,
and in the reinforcing support loop (R3), which showed
the gaps in research that influence success in evidence
use. Whilst the MOA staff have analytical and oper-
ational skills to work with private sectors, limited infor-
mation and resources, coupled with multiple roles,
limited time and competing deadlines, result in high
staff turnover.
Action plan
The maps were used to help ministry participants iden-
tify actions they could be taken to improve evidence use
in policymaking. The MOA sought to influence the con-
sultation sector of the map by publishing guidelines on
consultation with partners. The MoHMS sought to min-
imise delays by producing strategic health communica-
tion messages to the general population to balance
industry’s influence on consumers’ food choices. Both
ministries agreed to strengthen engagement by endors-
ing a government policy for data sharing to improve
access and use of evidence. The MoHMS endorsed the de-
velopment of a guide around multi-sectoral consultation
and stakeholder engagement in developing cross-cutting
policies, while the MOA opted to build staff capacity in
developing policy briefs using reliable evidence.
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Fig. 1 Causal loop diagram showing dynamics of consultation, engagement with stakeholders, access to and use of evidence, delays with all relevant
stakeholders policy in business planning, collaboration between ministries, and the use of evidence
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Discussion
A GMB process with two government ministries in Fiji
revealed that aspects of consultation, engagement with
stakeholders, physical access to evidence, and delays due
to bureaucracy and vested interests limited the use of
evidence in food-related policy development. This study
was designed to provide a deeper understanding of the
use of evidence by government sectors. However, future
GMB processes could include representation from the
private sector, which would provide new insights into
the CLD. To our knowledge, this is the first time GMB
has been used to strengthen food-related policymaking,
and outcomes from the process were the development
of a consultation guide and training on policy develop-
ment and research skills. Although the lead researcher
had existing relationships with some of the participants,
through joint involvement in the Pacific Obesity Prevention
In Communities and Translational Research on Obesity
Prevention In Communities projects and other research,
there were just as many participants without a prior rela-
tionship; therefore, we are comfortable that there was no
participation bias.
Consultation
Identifying and consulting with relevant parties is complex,
requiring the coordinated efforts of government, private
sectors and civil societies [41]. An example of this com-
plexity was when Fiji implemented a ban on mutton flap
sales in 2002 under a trading standard regulation; this was
not under the mandate of the MoHMS, which contributed
to poor enforcement and limited impact [19]. We found
that appreciation of other sectors’ work and trust were key
ingredients in the consultation phase. For example, taxes
on sugar-sweetened beverages have been adopted and then
removed multiple times in Fiji due to political priorities,
industry and consumer pressure [19, 20, 42]. Our CLD
showed a number of interactions with various actors that
either affected or were affected by consultation and en-
gagement with relevant stakeholders (Fig. 1). While the
MoHMS appreciated having an increased understanding of
trade policies (R1), there is a clear lack of enforcement
mechanisms in integrating health with trade policy envi-
ronments [19] and industry and consumer response to
taxation remains largely unknown [43]. Trust assumes a
key position within the transactional process of informa-
tion exchange or communication and is developed through
repeated personal interactions [44]. Others have identified
trust as an important factor for facilitating interactions
between actors [45] and in understanding the power of
food industries in interfering with the policy process [43].
The action plan addressed appreciation and trust by en-
dorsing a government policy for data sharing to improve
access and use of evidence and the guide for multi-sectoral
engagement and consultation.
Engagement with stakeholders
The motivation loop showed in R3 (Fig. 1) is an internal
driver that increased awareness of the need for policy
and triggered the increased need for collaboration across
government sectors, as well as the demand for evidence.
It was evident that policymakers realised the importance
of strengthening their own professional networks and
skills in using evidence when collaborating with partners
across sectors. Various strategies were developed to sup-
port and motivate senior managers towards increased
collaboration with stakeholders, including knowledge
translation [21, 46] and policy dialogues [47]. There is a
growing interest in collaborative approaches in food pol-
icies and the guide will improve and strengthen multi-
sectoral engagement between stakeholders. The possibility
of including the insights of advisory groups in the policy-
making process is another way of improving the use of
evidence in policymaking.
Access and use of evidence
Political and technical support for ensuring data avail-
ability and integrity is needed to strengthen the use of
evidence in policymaking in Fiji. Policymakers in the
health and agriculture ministries were aware of the
importance of using evidence in policymaking. However,
it is important to note that their initiative of accessing and
applying evidence increased understanding of how their
organisation’s systems are positioned to support evidence
use when developing policies across sectors. The ability to
effectively communicate and integrate evidence into the
policymaking process requires that policymakers have the
knowledge and technical skills to use reliable evidence
which adds value and can influence decisions [14, 48].
Other interactions that may affect or are affected by this
pathway include the availability of policy support (poor
communications and interference of food industries) [15,
49, 50], funding for food policies (the absence of policy in
business plans affect funding and prioritisation of a pro-
posed policy) and staff competency [21] in accessing and
using evidence. The central focus of this reinforcing sup-
port loop (R4) demonstrates a wide and inconsistent range
of practices and attitudes towards evidence across govern-
ment agencies. In fulfilling the government’s responsibil-
ities to a more systematic and whole-of-government
approach to the use of evidence in policymaking, an
agreement is required to provide policy guidance to
sustain commitment across sectors.
Strengths and limitations of the study
A major strength was the endorsement and high-level
support received from selected government Ministries
with the sense of ownership that allowed the release of
policymakers as participants to the GMB workshops.
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Scriptapedia helped the team rehearse and choreograph
GMB workshops so they ran smoothly.
A limitation was that the total time allocated for work-
shops was short, especially for action planning, and that
there was not enough time to review the CLDs to ensure
they reflected the organisation’s views. There was no in-
volvement of other ministries/private sector who contrib-
ute to and influence food-related policymaking in Fiji and
therefore the views expressed here are limited to those of
the health and agriculture ministries. Lastly, the process
was new to participants and this may have affected their
level of engagement.
Conclusions
A GMB process, drawing on systems dynamics, helped
government ministries in Fiji to identify consultation,
stakeholder engagement, access and use of evidence, and
delays due to bureaucracy or vested interests as causes
and consequences of poor evidence use in the policy-
making process, and to develop appropriate remedial ac-
tions. In response, a guide for integrating multi-sectoral
consultation and stakeholder engagement in developing
cross-cutting policies is currently being developed in one
ministry.
Abbreviations
CLD: causal loop diagram; GMB: group model building; MOA: Ministry of
Agriculture; MoHMS: Ministry of Health and Medical Services; NCDs:
non-communicable diseases
Acknowledgements
The authors wish to thank the Fijian Ministry of Health and Medical Services
and the Ministry of Agriculture for making this study possible and are grateful
for the release of participants to attend the GMB workshops.
Funding
The Australian National Health and Medical Research Council through the
Centre for Research Excellence (CRE) grant in Obesity Policy and Food
Systems (#1041020) funded this study. All authors are researchers within this
CRE, and Gade receives a PhD scholarship through this grant.
Availability of data and materials
The datasets or the de-identified interview transcripts from the current study
are not publicly available but are available from the corresponding author
on reasonable request.
Authors’ contributions
GW conceptualised the paper, collected and analysed the data, wrote
the first draft and the final version. MM, SA and CB co-designed the
GMB workshop and co-analysed the data, as well as critically reviewing
all drafts. WS was involved in the study design, whilst CL and JC were
actively involved in the GMB workshops. All authors contributed to the
critical review of all drafts and approval of the final version.
Ethics approval and consent to participate
The study was approved by the National Research Ethics Review Committee
of the MoHMS in Fiji (2015.49.NW) and the Human Ethics Advisory Group of
Deakin University, Melbourne, Australia (HEAG-H 86_2015).
Potential participants were initially contacted by email, followed by a phone call
detailing how they had been nominated. A written invitation to take part in the
project was provided along with a plain language statement outlining the study
purpose, the requirements of participants and the steps that would be taken to
maintain confidentiality. All participants provided verbal and written consent.
All transcripts from the note-takers were de-identified for anonymity.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Pacific Research Center for the Prevention of Obesity and
Non-Communicable Diseases (C-POND), College of Medicine Nursing and
Health Sciences, Fiji National University, Private Mail Bag, Tamavua, Suva,
Republic of Fiji. 2Deakin Health Economics, Centre for Population Health
Research, Faculty of Health, Deakin University, Geelong, Australia. 3Global
Obesity Centre, Centre for Population Health Research, Faculty of Health,
Deakin University, Geelong, Australia.
Received: 17 February 2017 Accepted: 7 August 2017
References
1. Murray CJ, Aboyans V, Abraham JP, Ackerman H, Ahn SY, Ali MK, et al. GBD
2010 country results: a global public good. Lancet. 2013;381(9871):965–70.
2. Waqanivalu TK. Pacific islanders pay heavy price for abandoning traditional
diet. Bull World Health Organ. 2010;88(7):484–5.
3. Hoy D, Roth A, Viney K, Souares Y, Lopez AD. Findings and implications of
the global burden of disease 2010 study for the Pacific Islands. Prev Chronic
Dis. 2014;11:E75.
4. Snowdon W, Waqa G, Raj A, Kanungo A, Robinson H. Non-communicable
diseases and health system responses in Fiji. Melbourne: The Nossal
Institute, University of Melbourne; 2013.
5. Sinclair R, Millar L, Allender S, Snowdon W, Waqa G, Jacka F, et al. The cross-
sectional association between diet quality and depressive symptomology
amongst Fijian adolescents. PLoS One. 2016;11:8e0161709.
6. Smith K. Beyond Evidence Based Policy in Public Health. London: Palgrave
Macmillan UK; 2013.
7. Gortmaker SL, Swinburn BA, Levy D, Carter R, Mabry PL, Finegood DT, et al.
Changing the future of obesity: science, policy, and action. Lancet. 2011;
378(9793):838–47.
8. Finney Rutten L, Yaroch AL, Patrick H, Story M. Obesity prevention and
national food security: a food systems approach. ISRN Public Health. 2012;
2012:Article ID 539764. http://dx.doi.org/10.5402/2012/539764.
9. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A
comparative risk assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet. 2012;
380(9859):2224–60.
10. Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic
of obesity in developing countries. Nutr Rev. 2012;70(1):3–21.
11. Nestle M, James WPT, Annan R, Margetts B, Geissler C, Kuhnlein H, et al.
Looking into the future, what do we see? World Nutr. 2012;3(4):119–63.
12. Resnick D, Babu S, Haggblade S, Hendriks S, Mather D. Conceptualizing
Drivers of Policy Change in Agriculture, Nutrition, and Food Security
Innovation Lab for Food Security Policy. 2015. http://fsg.afre.msu.edu/fsp/
Resnick_DP.pdf. Accessed 24 Sept 2016.
13. Backholer K, Blake M, Vandevijvere S. Have we reached a tipping point for
sugar-sweetened beverage taxes? Public Health Nutr. 2016;19(17):3057–61.
14. Swinburn B, Kraak V, Rutter H, Vandevijvere S, Lobstein T, Sacks GE.
Strengthening of accountability systems to create healthy food
environments and reduce global obesity. Lancet. 2015;385:2534–45.
doi:10.1016/s0140-6736(14)61747-5.
15. Hawkes C, Smith TG, Jewell J, Wardle J, Hammond RA, Friel S, et al. Smart
food policies for obesity prevention. Lancet. 2015;385(9985):2410–21.
16. Herforth A, Ahmed S. The food environment, its effects on dietary
consumption, and potential for measurement within agriculture-nutrition
interventions. Food Secur. 2015;7(3):505–20.
17. Hawkes C, Friel S, Lobstein T, Lang T. Linking agricultural policies with
obesity and noncommunicable diseases: a new perspective for a globalising
world. Food Policy. 2012;37(3):343–53.
Waqa et al. Health Research Policy and Systems  (2017) 15:74 Page 7 of 8
18. Thow AM, Kadiyala S, Khandelwal S, Menon P, Downs S, Reddy KS. Toward
food policy for the dual burden of malnutrition: an exploratory policy space
analysis in India. Food Nutr Bull. 2016;37(3):261–74.
19. Thow AM, Swinburn B, Colagiuri S, Diligolevu M, Quested C, Vivili P, et al.
Trade and food policy: case studies from three Pacific Island countries. Food
Policy. 2010;35:556–64.
20. Thow AM, Snowdon W, Schultz JT, Leeder S, Vivili P, Swinburn BA. The role
of policy in improving diets: experiences from the Pacific Obesity
Prevention in Communities food policy project. Obes Rev. 2011;12:68–74.
21. Waqa G, Mavoa H, Snowdon W, Moodie M, Nadakuitavuki R, Mc Cabe M, et al.
Participants’ perceptions of a knowledge-brokering strategy to facilitate
evidence-informed policy-making in Fiji. BMC Public Health. 2013;13:725.
22. Waqa G, Mavoa H, Snowdon W, Moodie M, Schultz J, McCabe M, et al.
Knowledge brokering between researchers and policymakers in Fiji to develop
policies to reduce obesity: a process evaluation. Implement Sci. 2013;8:74.
23. Hendriks AM, Delai MY, Thow AM, Gubbels JS, De Vries NK, Kremers SP,
et al. Perspectives of Fijian policymakers on the obesity prevention policy
landscape. Biomed Res Int. 2015;2015:926159. doi:10.1155/2015/926159.
24. De Savigny D, Adam T. Systems Thinking for Health Systems Strengthening.
Geneva: WHO; 2009.
25. Leischow SJ, Best A, Trochim WM, Clark PI, Gallagher RS, Marcus SE, et al.
Systems thinking to improve the public’s health. Am J Prev Med. 2008;35(2):
S196–203.
26. Adam T. Advancing the application of systems thinking in health. Health
Res Policy Syst. 2014;12:50. doi:10.1186/1478-4505-12-50.
27. Adam T, Hsu J, de Savigny D, Lavis JN, Røttingen J-A, Bennett S. Evaluating
health systems strengthening interventions in low-income and middle-
income countries: are we asking the right questions? Health Policy Plan.
2012;27 Suppl 4:iv9–iv19.
28. Allender S, Owen B, Kuhlberg J, Lowe J, Nagorcka-Smith P, Whelan J, et al.
A community based systems diagram of obesity causes. PLoS One. 2015;
10(7):e0129683.
29. Sarriot E, Morrow M, Langston A, Weiss J, Landegger J, Tsuma L. A causal
loop analysis of the sustainability of integrated community case
management in Rwanda. Soc Sci Med. 2015;131:147–55.
30. Carey G, Malbon E, Carey N, Joyce A, Crammond B, Carey A. Systems
science and systems thinking for public health: a systematic review of the
field. BMJ Open. 2015;5(12):e009002.
31. El-Jardali F, Adam T, Ataya N, Jamal D, Jaafar M. Constraints to applying
systems thinking concepts in health systems: a regional perspective from
surveying stakeholders in Eastern Mediterranean countries. Int J Health
Policy Manag. 2014;3:399–407.
32. Agyepong IA, Kodua A, Adjei S, Adam T. When ‘solutions of yesterday
become problems of today’: crisis-ridden decision making in a complex
adaptive system (CAS)—the Additional Duty Hours Allowance in Ghana.
Health Policy Plan. 2012;27 Suppl 4:iv20–31.
33. Swinburn B, Pryor J, McCabe M, Carter R, deCourten M, Schaaf D, et al. The
Pacific OPIC (Obesity Prevention In Communities) - objectives and designs.
Pacific Health Dialog. 2007;14(2):139–46.
34. Mavoa H, Waqa G, Moodie M, Kremer P, McCabe M, Snowdon W, et al.
Knowledge exchange in the Pacific: the TROPIC (Translational Research into
Obesity prevention Policies for Communities) project. BMC Public Health. 2012;
12:552.
35. Hovmand P. Community Based System Dynamics. New York, NY:
Springer; 2014.
36. Andersen D, Richardson G. Scripts for group model building. Syst Dyn Rev.
1997;13:107–29.
37. Sterman JD. Learning in and about complex systems. Syst Dyn Rev. 1994;
10(2-3):291–330.
38. Hovmand PS, Rouwette EAJA, Andersen DF, Richardson GP, Kraus A.
Scriptapedia 4.0.6. 2013. http://tools.systemdynamics.org/scrpda/
scriptapedia_4.0.6.pdf. Accessed 17 Mar 2017.
39. Ventama Systems Inc. Vensim [Software]. 2014. http://vensim.com/free-
download2014. Accessed 27 Jan 2017.
40. World Health Organization. Everybody’s Business–Strengthening Health
Systems to Improve Health Outcomes: WHO’s Framework for Action. 2007.
http://www.who.int/healthsystems/strategy/everybodys_business.pdf.
Accessed 17 Aug 2016.
41. Australian Public Service Commission. Tackling Wicked Problems: A Public
Policy Perspective. 2012. http://www.apsc.gov.au/publications-and-media/
archive/publications-archive/tackling-wickedproblems. Accessed 15 Feb 2017.
42. Thow AM, Quested C, Juventin L, Kun R, Khan AN, Swinburn B. Taxing soft
drinks in the Pacific: implementation lessons for improving health. Health
Promot Int. 2011;26(1):55–64.
43. Singer M. Following the turkey tails: neoliberal globalization and the
political ecology of health. J Pol Ecol. 2014;21:436–51. http://jpe.library.
arizona.edu/volume_21/Singer.pdf.
44. Thiede M. Information and access to health care: is there a role for trust?
Soc Sci Med. 2005;61(7):1452–62.
45. Gilson L. Trust in health care: theoretical perspectives and research needs.
J Health Organ Manag. 2006;20(5):359.
46. Lavis J, Wilson M, Oxman A, Grimshaw J, Lewin S, Fretheim A. SUPPORT
tools for evidence-informed health policymaking (STP) 5: Using research
evidence to frame options to address a problem. Health Res Policy Syst.
2009;7(Suppl 1):S5.
47. Lavis JN, Boyko JA, Oxman AD, Lewin S, Fretheim A. SUPPORT Tools for
evidence-informed health Policymaking (STP) 14: Organising and using
policy dialogues to support evidence-informed policymaking. Health Res
Policy Syst. 2009;7(1):S14.
48. World Health Organization. The Fiji Islands health system review. Manila:
WHO Regional Office for the Western Pacific; 2011.
49. Hawkes C. Regulating and litigating in the public interest: regulating food
marketing to young people worldwide: trends and policy drivers. Am J
Public Health. 2007;97(11):1962–73.
50. Sharma LL, Teret SP, Brownell KD. The food industry and self-regulation:
standards to promote success and to avoid public health failures. Am J
Public Health. 2010;100(2):240–6.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Waqa et al. Health Research Policy and Systems  (2017) 15:74 Page 8 of 8
